Chromosome in situ suppression hybridisation with biotinylated whole chromosome libraries permits the unequivocable identification of specific human somatic chromosomes in numerous situations. We have now used this so called 'chromosome painting' technique in meiotically dividing cells, isolated from human testicular biopsy. It is shown that the method allows identification of target homologues, bivalents, and sister chromatids throughout the relevant stages of meiosis. Thus, a more accurate study of meiosis per se is now available to increase our understanding of such processes as first meiotic synapsis of homologues and chiasma formation/meiotic crossing over, which are still outstanding biological enigmas. The new technology also makes it possible, for the first time, (1) to obtain direct numerical data in first meiotic non-disjunction for individual chromosomes, and (2) to quantify segregation in male carriers of structural rearrangements. We exemplify the use of the chromosome painting technique for a first meiotic segregation analysis of an insertional translocation carrier.
This method has now been used in various situations. These include the identification of human chromosomal material in human/ rodent somatic cell hybrids,' 5-detection of structural abnormalities in tumour cell lines, 9" identification of radiation induced chromosome damage,1213 investigation of the three dimensional organisation of chromosomes in interphase nuclei,' [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] 
POSTHYBRIDISATION
The slides were washed in three changes of 50% formamide/2 x SSC, 2 x SSC, PN (0.1 mol/l phosphate buffer, pH 8, containing 0.05% NP-40) and PNM (PN plus 5% non-fat dried milk) each for 10 minutes at 45°C. Fluorescein conjugation was carried out according to Pinkel et al,2 applying either two or three layers of fluorescein avidin (DCS) and counter staining with propidium iodide (0.5 to 1 jg ml-l) in glycerol containing 250 gg ml-1,4-diazabicylooctane (DABCO) 'anti-fade'.
MICROSCOPY/PHOTOGRAPHY
A Zeiss standard photomicroscope in combination with fluorescence filter set No 09 was used to view fluorescein and propidium iodide simultaneously. Fujichrome 400 ASA film was used, rated at 1400 ASA for exposure, but developed normally.
Results and discussion
The chromosome libraries used (for homologues 1, 4, 6, 7, 13 and 21) hybridised to the target at all recognisable stages of spermatogenesis. In other words chromosome domains were readily visualised from premeiotic spermatogonial metaphase through the meiotic stages of leptotene, zygotene, pachytene, diakinesis/first metaphase, and second metaphase as well as in postmeiotic spermatids and sperm heads (figs 1 and 2). Each stage is described in more detail below. a translocational insertion (6;7) and shows the short morphology where the chromosomes are too condensed for conventional high resolution banding. The fluorescence in situ hybridisation allows identification of not only the deleted and normal homologues of chromosome 6 but also visible is the modified chromosome 7 which contains the insertion from chromosome 6 (long arrow, fig la) These cells contain bivalents which, in vivo, are arranged with each homologue co-orientated ready for segregation to opposite poles. Use of the highly specific chromosome 6 library on diakinesis/first metaphase cells is illustrated in a cell from a normal subject (fig 2a) and in a cell from the insertion (6;7) carrier (fig 2b) . The ability to visualise such rearranged material in these cells (long arrow, fig 2b) 
